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ABSTRACT 



The Hi Parkes 1 All-Sky Survey (HIPASS) is a blind 21-cm survey for extra- 
galactic neutral hydrogen, covering the whole southern sky. The HIPASS Bright 
Galaxy Catalog (BGC; Koribalski et al. 2002) is a subset of HIPASS and con- 
tains the 1000 H i-brightest (peak flux density) galaxies. Here we present the 138 
HIPASS BGC galaxies, which had no redshift measured prior to the Parkes multi- 
beam Hi surveys. Of the 138 galaxies, 87 are newly cataloged. Newly cataloged 
is defined as no optical (or infrared) counterpart in the NASA/IPAC Extragalac- 
tic Database. Using the Digitized Sky Survey we identify optical counterparts 
for almost half of the newly cataloged galaxies, which are typically of irregular or 
magellanic morphological type. Several H I sources appear to be associated with 
compact groups or pairs of galaxies rather than an individual galaxy. The ma- 
jority (57) of the newly cataloged galaxies lie within ten degrees of the Galactic 
Plane and are missing from optical surveys due to confusion with stars or dust 
extinction. This sample also includes newly cataloged galaxies first discovered in 
the Hi shallow survey of the Zone-of- Avoidance (Henning et al. 2000). The other 
30 newly cataloged galaxies escaped detection due to their low surface brightness 
or optical compactness. Only one of these, HIPASS J0546-68, has no obvious 
optical counterpart as it is obscured by the Large Magellanic Cloud. We find that 
the newly cataloged galaxies with \b\ > 10° are generally lower in Hi mass and 
narrower in velocity width compared with the total HIPASS BGC. In contrast, 
newly cataloged galaxies behind the Milky Way are found to be statistically sim- 
ilar to the entire HIPASS BGC. In addition to these galaxies, the HIPASS BGC 
contains four previously unknown Hi clouds. 

Subject headings: surveys — galaxies: distances and redshifts, fundamental pa- 
rameters, kinematics and dynamics — radio emission lines 



1. Introduction 

The 21-cm line of neutral hydrogen (Hi) is unique as it can probe regions of the sky 
where no stars have (yet) formed (see Schneider 1996). Within individual galaxies, Hi 
is frequently found well outside the optical radius (e.g. Meurer et al. 1996; Salpeter & 



1 The Parkes telescope is part of the Australia Telescope which is funded by the Commonwealth of Aus- 
tralia for operation as a National Facility managed by CSIRO. 
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Hoffman 1996), and many tidal tails or bridges between galaxies are only detected in Hi (see 
e.g. Koribalski 1996; Ryder et al. 2001). Until now, the majority of Hi observations were 
made of objects that had first been identified in the optical (or lately the infrared), thus 
imposing H I selection effects on top of already existing optical selection effects. Important 
Hi structures like the Leo ring (Schneider 1989) and the Virgo cloud (Giovanelli & Haynes 
1989) were discovered by accident and indicate the enormous potential for discovery in an 
untargeted H I survey. 

The sky has been extensively surveyed for galaxies at optical wavelengths (e.g. Lauberts 
1982) but severe limitations remain, mainly due to the foreground extinction of the Milky 
Way (which affects ~25% of the sky, see e.g. Kraan-Korteweg & Lahav 2000). In many opti- 
cal catalogs, including the input catalogs for optical redshift surveys, low-surface brightness 
(LSB) galaxies are easily missed and galaxies with diameters less than ~1' are often mis- 
classified as stars. For example, all objects with brightness less than 1.15 times the sky and 
objects classified as stars were excluded from the input catalog of the Las Campanas Red- 
shift Survey (Shectman et al. 1996). To supplement the galaxy catalogs, targeted searches 
for LSB galaxies (Schneider et al. 1990, 1992; Impey et al. 1996, 2001; Morshidi-Esslinger 
et al. 1999; Cabanela & Dickey 2000) and dwarf galaxies (Karachentseva & Karachentsev 
1998; Drinkwater et al. 1999; Drinkwater et al. 2000) as well as deep optical searches for 
galaxies behind the southern Milky Way (Woudt & Kraan-Korteweg 2001) are being carried 
out. In the infrared less than 10% of the sky is affected by foreground extinction, surveys like 
the Two Micron All Sky Survey (2MASS, Jarrett et al. 2000) and the Deep Near-Infrared 
Survey of the southern sky (DENIS, Epchtein et al. 1997) are now cataloging large numbers 
of galaxies. 

In contrast H I emission is not affected by extinction and enables us to identify many 
previously hidden galaxies. In addition, H I can easily be detected in LSB and late-type dwarf 
galaxies which are generally gas- rich (Impey & Bothun 1997). Hi surveys complement optical 
galaxy catalogs and substantially improve the census of galaxies and measurement of the H I 
content of the local Universe. Hi surveys also clarify voids by placing reliable upper limits 
on the mass of objects in these regions. Furthermore, there are some components of galaxies 
that have so far only been discovered in Hi, e.g. high- velocity clouds (Putman et al. 2002), 
tidal Hi clouds (e.g., HIPASS J0731-69, Ryder et al. 2001) and other nearby Hi clouds 
(see e.g. Kilborn et al. 2000). Elliptical galaxies, which are typically Hi-poor, are the main 
component missing from Hi surveys (see e.g. Sanders, 1980; Knapp, Turner & Cunniffe, 
1985) 

The current view of the large-scale structure in the Local Universe, with its filaments and 
voids, is based almost entirely on optical observations of high-luminosity galaxies. This view 
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is highly selective and it will be interesting to see how large-scale surveys for extragalactic 
neutral hydrogen affect the current picture. Until recently, the Arecibo Dual-Beam Survey 
(ADBS) and the deeper Arecibo Hi Strip Survey (AHISS) were the largest blind 21-cm 
surveys, covering areas of 430 and 65 deg 2 respectively. Rosenberg & Schneider (ADBS, 
2000) detected 265 galaxies, of which 81 were uncataloged, whereas Zwaan et al. (AHISS, 
1997; see also Zwaan 2000) detected 66 galaxies, half of which were uncataloged. With the 
advent of a 21-cm multibeam system at the 64-m Parkes telescope (see Staveley-Smith et 
al. 1996) as well as new observing and data reduction software (Barnes et al. 2001), much 
larger and deeper surveys are now possible. The Hi Parkes All-Sky Survey (HIPASS, see e.g. 
Koribalski 2002) is the largest 21-cm survey for neutral hydrogen to date, covering the whole 
southern sky. With these surveys, extragalactic H I astronomy no longer depends entirely on 
observations at other wavelengths. 

There is a large potential for detecting invisible H I clouds and uncataloged galaxies with 
unusual properties in HIPASS. We expect to find many uncataloged galaxies, either hidden 
behind the Milky Way with H I properties similar to the overall galaxy population or missed 
due to optical/infrared selection criteria. The former are important for the completion of our 
picture of the local large-scale structure as they bridge previously known structures that are 
optically intercepted by the Galactic Plane (e.g. Henning et al. 2000; Sharpe et al. 2001). 
The latter are equally important to enhance the completeness of galaxy catalogs across all 
morphological types. 

Subsets of HIPASS within particular regions of the sky have already been analysed. In 
each of these regions uncataloged galaxies were discovered, many of which are also in our 
sample. Five uncataloged galaxies have been found in the CentaurusA group (Banks et 
al. 1999). The South Celestial Cap (SCC) region of the sky (5 < -62°) has been studied 
extensively by Kilborn et al. (2002; see also Kilborn 2001), who found 114 uncataloged 
galaxies (out of 536 galaxies in total). Banks et al. (1999) and Kilborn et al. (2002) 
searched the HIPASS data to full sensitivity, so only some of their galaxies will appear 
in the HIPASS Bright Galaxy Catalog (Koribalski et al. 2002). On-going analysis of the 
full-sensitivity HIPASS data over the total survey area is expected to reveal many more 
uncataloged galaxies. Henning et al. (2000) searched the Hi Zone-of- Avoidance shallow 
survey (HIZSS; 212° < I < 36°, |b| < 5°) and found 110 Hi sources, 67 of which had no 
published optical counterpart (see also Staveley-Smith et al. 1998). An Hi survey of the 
Great Attractor region (I = 300° to 332°, \b\ < 5°) by Staveley-Smith et al. (2000) has so 
far revealed 305 galaxies, most of which were previously unknown (see also Juraszek et al. 
2000). Complete analysis of deep Zone-of- Avoidance Hi data is under way (Staveley-Smith 
et al., in prep.). 
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The Hi properties of all 1000 galaxies in the HIPASS Bright Galaxy Catalog are pre- 
sented by Koribalski et al. (2002). The optical properties of all previously catalogued 
galaxies in the HIPASS BGC are analysed by Jerjen et al. (2002). And the Hi mass func- 
tion for the HIPASS BGC will be discussed by Zwaan et al. (2002). Here we present the Hi 
properties of 138 galaxies from the HIPASS BGC without velocity measurements prior to 
the Parkes multibeam surveys; 87 of these galaxies are newly cataloged - that is they do not 
have a cataloged optical (or infrared) counterpart listed in the NASA/IPAC Extragalactic 
Database (NED). The number distribution of the BGC galaxies presented in this paper are 
summarised in Table 1. In Section 2 we briefly describe the observations and the HIPASS 
BGC selection criteria as well as the method for optical (and infrared) identifications. In 
Section 3 we compare the Hi properties of newly cataloged galaxies with low and high ab- 
solute Galactic latitudes. Section 4 contains the conclusions. A short description of all the 
newly cataloged galaxies with identified optical counterparts is given in the Appendix. 



2. Observations & Selection Criteria 

The Hi Parkes All-Sky Survey (HIPASS) was conducted from 1997 to 2000 with the 
multibeam system on the 64-m Parkes radio telescope; it covers the whole southern sky in 
the velocity range from -1200 to 12700 kms -1 . For an overview of the survey parameters as 
well as data calibration and imaging techniques see Staveley-Smith et al. (1996) and Barnes 
et al. (2001). The HIPASS Bright Galaxy Catalog (BGC, Koribalski et al. 2002) is a subset 
of HIPASS and contains the 1000 H i-brightest sources in the southern sky (5 < 0°) based 
on their peak flux density (S pea k> 116 mJy). Although the total flux density of a galaxy 
(F H i), which relates directly to its Hi mass, is a more useful physical measurement, the 
peak flux density cutoff was applied as the observations were made in the spectral domain. 
Consequently this is not a total flux density limited sample. 

The HIPASS BGC selection criteria are briefly described below. The following velocity 
ranges were searched for Hi signals: —1200 < v < —350 kms -1 and 350 < v < 8000 kms -1 , 
i.e. omitting the range |i>| < 350 kms -1 where confusion with high- velocity clouds (see 
Putman et al. 2002) makes it difficult to find galaxies. 2 Known galaxies with \v\ < 350 
kms" 1 as well as HIZSS galaxies (Henning et al. 2000) were added to the sample. The 
resulting cutoff, after fitting the Hi parameters and selecting the 1000 brightest Hi sources, 
is Sp ea k ^ 116 mJy. This corresponds to a typical minimum detection level of 9a. 



2 Throughout the paper, the quoted velocities are in the optical convention (v — cz) and heliocentric 
velocity frame. 
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The galaxy finding process, selection criteria, fitting and analysis of the H I parameters 
and identification of cataloged optical counterparts are described by Koribalski et al. (2002). 
The FWHM of the gridded HIPASS beam is 15(5 and the velocity resolution is 18 kms -1 . 
The search for optical (and infrared) counterparts was conducted using NED. We define 
newly cataloged as any galaxy without an optical (or infrared) counterpart in NED. For all 
newly cataloged galaxies, images from the Digitized Sky Survey (DSS I & II) were searched 
for optical counterparts within an area of 15'xl5' centered on the Hi position. Fig. 1 
shows the separations between Hi and optical positions. Galaxy positions from HIPASS are 
accurate to within a few arcminutes, depending on the H I peak flux density and source extent 
(Barnes et al. 2001). In addition, offsets from the optical position can occur intrinsicly due 
to multiple optical counterparts, asymmetries or warping of the H I. After completion of the 
identifications with NED late in the year 2000, references to a small number of the newly 
cataloged galaxies appeared in the literature, these are noted in Table 2. Since NED is a 
dynamic compilation, the counterparts presented here are valid for NED 2002, March 15th. 
Some galaxies may also be present in other catalogs not included in NED (e.g. The APM 
Sky Catalogue), these have not been searched. 



3. Results and Discussion 

There are 138 galaxies without velocity measurements prior to the Parkes multibeam Hi 
surveys in the HIPASS BGC. Their distribution on the sky (Fig. 2) compared to all known 
HIPASS BGC galaxies, reveals — not surprisingly — most lie near the Galactic Plane. This 
is emphasised in the Galactic latitude histogram (Fig. 3). In the following we concentrate 
our study on the 87 newly cataloged galaxies listed in Table 2. For the analysis we divide the 
newly cataloged galaxies into two samples: there are 57 galaxies with |6| < 10° (see § 3.1) 
and 30 galaxies with \b\ > 10° (see § 3.2). We discuss the Hi properties of the two samples 
and derive optical properties where possible. In § 3.3 we briefly discuss the remaining 51 
known galaxies without previous velocity measurements. A short description of the newly 
cataloged galaxies for which we have identified optical counterparts is given in the Appendix. 
Although H I parameters of the same HIPASS galaxies may vary slightly between catalogs, 
depending on the chosen fitting parameters, the original HIPASS name of each source is 
maintained for consistency and cross-identification purposes. 

Table 2 lists the Hi properties of the 87 newly cataloged galaxies. Optical properties 
are given for those Hi sources with one or more counterparts in the DSS . The columns are 
as follows: 

Column 1 — HIPASS Name; 
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Column 2 & 3 — HIPASS position; 

Column 4 & 5 — Galactic longitude, I, and latitude, b, in degrees; 
Column 6 — Heliocentric Hi systemic velocity, v sys , in kms -1 ; 
Column 7 — 50% Hi velocity width, w 50 , in kms" 1 ; 
Column 8 — 20% Hi velocity width, W20, in kms -1 ; 
Column 9 — Logarithm of the Hi mass, Mm, in M Q ; 
Column 10 & 11 — Position of the optical counterpart (s); 

Column 12 — Morphological type within the extended Hubble classification system (esti- 
mated by eye from the DSS); 
Column 13 — References. 

We adopt a uniform percentage error of 10% on all integrated H 1 flux densities. This is 
an empirical estimate based on a comparison of integrated Hi flux densities of 620 galaxies 
in the LEDA database (see Koribalski et al. 2002). To calculate the Hi mass, recessional 
velocities were corrected for the motion of the Sun around the Galaxy and the motion of 
the Galaxy in the Local Group. The correction used is the IAU convention, i>lg — v sys 
+ 300 sin(/) cos(fe). The Hi mass of each galaxy is then calculated using Mm = 2.356 x 
10 5 D 2 Fm (Giovanelli & Haynes 1988), where Fm is the integrated Hi flux density in 
Jybeam -1 kms -1 and D = v LG / H Q is the distance in Mpc. We adopt a Hubble constant of 
H = 75 km s^ 1 Mpc" 1 . 

The HIPASS BGC also contains four Hi sources, which are most likely Hi clouds; no 
obvious optical counterparts have been identified for these sources, and investigations as to 
their nature are under way. Three Hi clouds are possibly Magellanic debris (Koribalski et 
al., in prep.) and lie within ~10° of each other, all with heliocentric velocities ~400 kms -1 : 
HIZOA J1616 55 (Staveley-Smith et al. 1998), HIPASS J1712-64 (Kilborn et al. 2000), 
and HIPASS J1718-59 (Koribalski 2001). The fourth cloud, HIPASS J0731-69 (Ryder et al. 
2001), is believed to be a tidal Hi cloud associated with the NGC 2442 galaxy group. 

3.1. Newly Cataloged galaxies with low absolute Galactic latitudes (|6| < 10°) 

There are 57 newly cataloged galaxies with absolute Galactic latitudes smaller than ten 
degrees. As expected, very few (14) of these have counterparts in the Digitized Sky Sur- 
vey; their optical morphologies range from (Sc) spirals to magellanic irregular (Im) galaxies. 
These galaxies are mainly absent from optical catalogs because of Galactic foreground ex- 
tinction. As expected, their H I properties are similar to the known galaxies in the HIPASS 
BGC. We expect a small number (~3% - since we find 30 newly cataloged BGC galaxies 
with |6| > 10° out of 1000) of these to suffer from both intrinsic low surface brightness and 
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Galactic extinction. Indeed, the morphological type of some newly cataloged galaxies with 
|6| < 10° is indicative of this (see Appendix and Table 2). Spectra of these 57 galaxies are 
given in Figure 14. 

Thirty seven of the newly cataloged HIPASS BGC galaxies have \b\ < 5° (see Fig 3). 
The Hi Zone-of Avoidance shallow survey (Henning et al. 2000), which is independent from 
HIPASS, contains 32 of these galaxies, plus HIZSS019 at b = -5?5. The five additional 
galaxies are HIPASS J1441-62, J1526-51, J1758-31, J1812-21, and J1851-09. These were 
missed in the HIZSS because of their relatively narrow Hi profiles (w^q < 100 kms" 1 ). We 
identify optical counterparts for only seven of the galaxies with Galactic latitudes of |6| < 5° 
(see Table 2). Using DENIS, Schroder et al. (1999, 2002) identified at least 14 near-infrared 
counterparts. 

In some cases, optical or infrared counterparts can be seen despite very high fore- 
ground extinction (Schlegel, Finkbeiner, & Davis 1998). An example is HIPASS J0730-22 
(HIZSS 012; b = -1?9, A B = 7.8 mag), a spectacular edge-on galaxy with a systemic velocity 
of 779 kms" 1 (v LG = 528 kms" 1 ) and a diameter of ~10' (20 kpc). We estimated a total 
dynamical mass within this diameter of ~ 5 x 10 10 M . 

HIPASS J1532-56 (HIZSS 097, HIZOA J1532-56; b = -0?1) is the only extended (for 
definition, see Koribalski et al. 2002) source in the newly cataloged BGC sample. ATCA H I 
observations by Staveley-Smith et al. (1998) show it to be an interacting system. 

3.2. Newly Cataloged galaxies at high absolute Galactic latitudes > 10°) 

There are 30 newly cataloged galaxies with absolute Galactic latitudes larger than ten 
degrees. All but one of these galaxies have a potential optical counterpart. Twenty-five 
have a single optical counterpart and four have two or more possible counterparts. The one 
galaxy without a possible optical counterpart is HIPASS J0546-68, which lies behind the 
Large Magellanic Cloud (LMC). The field is too obscured to identify an optical counterpart 
in this case (see Dutra et al. 2001). 

Optical images and Hi spectra of 25 newly cataloged galaxies with a single optical 
counterpart are shown in Fig. 4 and Fig. 5, respectively. The four sources with two or more 
potential optical counterparts, HIPASS J0605-14, J1225-06, J1244-08 and J1647-00, are 
displayed separately in Figs. 6, 7, 8 & 9). 

Galaxies have been morphologically classified within the extended Hubble system set out 
for giants by Hubble (1926; 1927) and for dwarfs by Sandage & Binggeli (1984). The optical 
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morphology of these galaxies (see Table 2) is dominated by magellanic spiral and irregular 
galaxies as well as Blue Compact Dwarf (BCD) galaxies. In terms of surface brightness we 
find most galaxies in two distinct groups: very compact sources of high surface brightness 
(e.g., HIPASS J0617-17 and J2200-56) and extended sources of low surface brightness (e.g., 
HIPASS Jl 106 14 and J1255-03). There are also a few galaxies that have both signatures, 
a bright core and a low surface brightness disk (e.g. HIPASS J1415-04A and J1424-16B). 
We conclude that the newly cataloged galaxies with |6| > 10° are mostly absent from optical 
catalogs because of their small optical diameters or low surface brightness. The velocity 
distribution (Fig. 10) shows that newly cataloged galaxies at high absolute Galactic latitudes 
follow the same general trend as all the newly cataloged galaxies, which is similar to that 
of the whole HIPASS BGC (Koribalski et al. 2002). But their Hi mass distribution (see 
Fig. 11) is significantly shifted towards lower values. The median of the mass distribution 
shifts from log (Mhi/M q ) = 9.4 for newly cataloged galaxies with |6| < 10° to log (Mhi/M q ) 
= 8.7 for newly cataloged galaxies with |6| > 10°. A Kolmogorov-Smirnov test was performed 
and the distribution of Hi masses from the two data sets very found to differ at the 99.6% 
level. The median Hi mass of the entire HIPASS BGC is log(M ffl /M ) = 9.5, similar to 
that of the newly cataloged galaxies with |6| < 10°. 

In Fig. 12 we explore the Hi profile shapes of the newly cataloged galaxies by comparing 
the measured 50% and 20% velocity widths. We find that most of the newly cataloged 
galaxies at high absolute Galactic latitudes have narrow Hi profiles (mean w 50 = 64 kms -1 ). 
This value stands in sharp contrast to the equivalent parameter derived for newly cataloged 
galaxies with \b\ < 10° (135 kms" 1 ). A recent survey of local dwarf galaxies (Huchtmeier, 
Karachentsev, & Karachentseva 2001) found a mean Hi line width of w^q = 66 kms~' (from 
98 Hi detected dwarf galaxies, velocity resolution for most galaxies = 6.2 kms -1 ), which 
is similar to our value for newly cataloged galaxies with |6| > 10°. Likewise, the standard 
deviation of w^o for our sample is 38 kms -1 and Huchtmeier et al. (2001) find 49 kms -1 . 
Correcting for velocity resolution does not alter these results. Interestingly they find some 
galaxies with very narrow profiles (w^o < 20 kms -1 , which would not be found by HIPASS. 
Narrow H I velocity profiles are indicative of either face-on spiral galaxies or low-luminosity 
galaxies, such as dwarfs. Given that this catalog is peak flux density selected, future HIPASS 
catalogs can be selected by integrated flux density and can contain newly cataloged galaxies 
with a different distribution of profiles, including those from highly inclined spiral galaxies. 

There are three galaxies, HIPASS J0403-01, J0605-14 and J1415-04A with \b\ > 10°, 
for which we measure w 20 > 200 kms -1 . The large 20% velocity width of HIPASS J0403- 
01 (u S ys = 910 kms^ 1 ) is probably due to confusion with Hi in and around NGC 1507 (= 
HIPASS J0404-02, v sys = 863 kms -1 , see Koribalski et al. 2002). HIPASS J0605-14 is 
potentially associated with a small group of galaxies. And HIPASS J1415-04A is an edge-on 
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spiral galaxy, close to HIPASS J1415-04B. 

3.3. Known galaxies with newly cataloged velocity measurements 

There are 51 cataloged galaxies, in addition to the newly cataloged galaxies, with no 
velocity measurement prior to the Parkes multibeam H I surveys listed in Table 3. Of these, 
only 17 lie within 10° of the Galactic Plane. 

The columns in Table 3 are as follows: 
Column 1 — HIPASS Name; 
Column 2 & 3 — HIPASS position; 

Column 4 & 5 — Galactic longitude, I, and latitude, b, in degrees; 
Column 6 — heliocentric Hi systemic velocity, v sys , in kins -1 ; 
Column 7 — 50% Hi velocity width, w 50 , in kms' 1 ; 
Column 8 — 20% Hi velocity width, w 2 o, in kms -1 ; 
Column 9 — Logarithm of the Hi mass, Mhi, in M ; 

Column 10 — Galaxy name (from NED, where 'c' means the galaxy may be confused). 

Four of the galaxies in Table 3 were previously only classified as infrared sources: 

• HIPASS J0747-26 (= HIZSS 022) is a very faint galaxy associated with IRAS 07451- 
2610. VLA Hi snap-shot observations have been obtained. 

• HIPASS J0809-41 (= HIZSS 035) is an edge-on galaxy with a diameter of ~lf7, identi- 
fied as the extended source 2MASXi J0809537-414137 and also known as IRAS 08081- 
4132. ATCA Hi snap-shot observations have confirmed the position. 

• HIPASS J1722-05 is a faint spiral galaxy associated with IRAS 17197-0538. 

• HIPASS J21 18-09 is a bright compact galaxy associated with 2MASXi J21 18305- 
090151 and IRAS 21158-0914. 



3.4. Follow-up Observations 

Follow-up Hi observations of the newly cataloged galaxies as well as galaxy pairs/groups 
in the HIPASS BGC are under way with the Australia Telescope Compact Array (ATCA). 
The aim is to obtain accurate H I positions which will be used to check the candidate optical 
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(and infrared) counterparts. Some examples are shown in Fig. 13 and Table 4. The table 
gives the ATCA Hi position, the offset from the H1PASS position, the position angle of the 
detection and the total integrated ATCA Hi flux density. The offset between the H1PASS 
and ATCA position is less than 2' for all galaxies. In most cases the integrated ATCA Hi 
flux density is ~10-20% lower than the HIPASS flux density. This is typical for this type 
of observation since an interferometer filters out the more extended, diffuse Hi emission. 
Such observations are particularly necessary for confused galaxies where it is not clear which 
of the optical counterparts are associated with the Hi detection. Numerous Hi follow-up 
observations have also been obtained by Kilborn (2001) and Kilborn et al. (2002). For 
example, SCC detection HIPASS J1004-73, also in our sample, has been observed with the 
ATCA (Kilborn 2001). It has a large (~8 kpc) symmetric disk of Hi surrounding the optical 
counterpart (~2 kpc). Follow-up observations with the VLA have also taken place for some 
galaxies, e.g. HIPASS J0700-04 (Rivers 2000). Optical spectroscopy is planned to obtain 
redshifts for some of the newly cataloged galaxies. 



4. Conclusions 

A blind H I survey such as HIPASS provides a view of the local Universe free from optical 
selection effects. Although the potential for detecting previously unknown Hi structures is 
high, we do not find any invisible H I clouds not gravitationally bound to any stellar system 
in the HIPASS Bright Galaxy Catalog (BGC). The four indentified Hi clouds are most 
likely associated with Magellanic debris or other visible galaxies (The NGC 2442 group in 
the case of J0731-69). This can place important upper limits on the contribution of Hi gas, 
not associated with galaxies, to the local baryon density. The HIPASS BGC has improved 
the census of galaxies in the local Universe by detecting galaxies behind the Milky Way. 
Furthermore, over the whole sky, we have easily detected galaxies missed in traditional 
optical surveys due to low surface brightness or misclassification as stars. 

There are 87 newly cataloged galaxies in the HIPASS BGC, an additional 51 galaxies 
had no redshift measurement prior to the Parkes Hi multibeam surveys. The majority (57) 
of the newly cataloged galaxies lie behind the Milky Way (\b\ < 10°) and are missing from 
optical catalogs due to confusion or dust extinction. Optical counterparts are found in the 
Digitized Sky Survey for only 14 of these galaxies. Statistically, these 57 galaxies are found 
to have a similar Hi mass distribution and velocity widths to the entire HIPASS BGC. 

All the newly cataloged galaxies with high absolute Galactic latitudes (30) have a can- 
didate optical counterpart (s) with morphologies ranging from late- type spiral to irregular, 
including four with multiple optical counterparts. The exception is HIPASS J0546-68, which 
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lies behind the LMC and has no visible optical counterpart. The characteristic surface bright- 
ness of these galaxies is extreme, either diffuse low surface brightness or compact high surface 
brightness. Although these galaxies are Hi-rich, they are not high in Hi mass. The newly 
cataloged galaxies with \b\ > 10° on average have a lower Hi mass (median log(MHi/M ) = 
8.7) and narrower velocity width (mean w^o = 64 kms -1 ) than Hi selected galaxies with 
optically cataloged counterparts. 
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Appendix 

Here we provide a short description of the newly cataloged galaxies for which optical 
counterparts have been identified. In addition to DSS I & II we also inspected 2MASS 
images, where available. Morphologically classifications have been assigned within the ex- 
tended Hubble system set out for giants by Hubble (1926; 1927) and for dwarfs by Sandage 
& Binggeli (1984). The BCDs classified below are only candidates and will need optical 
spectroscopy to confirm their morphology. 

Newly Cataloged galaxies with low absolute Galactic latitudes (|6| < 10°) 

The LSB appearance of galaxies in this section is mostly likely due to foreground ex- 
tinction. The Galactic foreground extinction in the photometric B-band, Ab, is estimated 
from the IRAS DIRBE maps of Schlegel et al. (1998). Note that the extinction values from 
the DIRBE maps are uncalibrated at |6| < 5° and may be unreliable. 



-13- 



HIPASS J0718-09 (HIZSS 006) must be a low surface brightness galaxy, as it is not easily 
discernible at the relatively low extinction level of Ab = 1.9 mag. There are 2 extended 
patches of LSB emission visible on the DSS I image which are confirmed on the DSS II(R) 
image; one patch of ~2f0xi:5 centered on 07 h 18 m 20.8 s , -09° 03' 20.2", and a slightly smaller 
one of ~1^0x 1^0 centered on 07 h 18 m 14.5 s , -09° 02' 59.6". Both together might define one 
very extended, face-on LSB source of up to 4'. In either case the morphology is hard to 
determine. Type = Sd/Sm. 

HIPASS J0730— 22 (HIZSS 012) is an edge-on, late-type spiral galaxy with a large angular 
size of ~11' on DSS II(R), not corrected for a Galactic extinction of Ab = 7.8 mag. The 
infrared counterpart is 2MASXi J0730080-220105. For a detailed discussion of the Hi and 
infrared properties of this remarkable galaxy see Hurt et al. (2000). Type = Scd/Sd. 

HIPASS J0742— 34 (HIZSS 019) is a nearly face-on, late- type spiral galaxy with an angular 
extent of ~lf5xl?0 (A B = 6.1 mag). Its infrared counterpart is 2MASXi J0742379-343827. 
Type = Sc/Sd. 

HIPASS J0744— 35 is an edge-on spiral galaxy with a distinct bulge, very clear on DSS 
II(R) and 2MASS images (A B = 4.3 mag). Type = Sc. 

HIPASS J0746— 28 (HIZSS 021) is a nearby, irregular galaxy with an angular extent of 
~40"x20", very clear (A B = 4.3 mag). It is not visible on the 2MASS image. Type = Im. 

HIPASS J0833-37 (HIZSS 045) is a galaxy with an angular extent of ~25"x20" with a 
bright bulge/nucleus and a small LSB envelope. It seems a bit small for the velocity (v sys 
= 958 kms -1 ) and the extinction (Ab = 3.78 mag) but could have an obscured LSB halo. 
Type = Sm? or bulge/nucleus of earlier type galaxy. 

HIPASS J0904-37 is an extremely LSB, extended (lf75x 1'5), face-on spiral dwarf galaxy. 
It has a bright, small bulge/nucleus and an extended LSB disk (A B = 2.2 mag). Type = 
Sc/Sd. 

HIPASS J0917-53 (HIZSS 053) is an edge-on, irregular galaxy with an angular extent of 
~1^0 x0f2 (Ab = 3.6 mag). The surrounding field is very crowded with stars. Type = Sc. 

HIPASS J0957-48 (HIZSS 060) is a spiral galaxy with an angular extent of ~40"x30" (A B 
= 2.5 mag). It consists mainly of a bulge with some LSB halo around it (one star very close 
to the center). The morphology is difficult to classify. Type = middle to late-type spiral. 

HIPASS J1430— 54 is an extremely LSB face-on spiral disk with a very small possible 
nucleus, visible but even fainter on DSS II(R) (A B = 2.9 mag). See also the ATCA image 
in Fig. 13. Type = Sc. 
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HIPASS J1436-53 (WKK3285) is a LSB dwarf galaxy (A B = 3.4 mag), visible on SRC- 
J film, very weak on DSS I and DSS II(R), roundish, no structure. Its angular extent is 
24"xl7", B = 17.7 mag. See also the ATCA image in Fig. 13 and Woudt & Kraan-Korteweg 
(2001). Type = Im. 

HIPASS J1451-50 has a small bright nucleus with a symmetric outer envelope (A B = 1.4). 
See also the ATCA image in Fig. 13. Type = Sm. 

HIPASS J1522-49 (WKK4860) is a galaxy with LSB extended features, a bit clumpy on 
SRC-J film (A B = 2.6 mag). It is not visible on DSS I and very weak on DSS II(R). Its 
angular extent is 67"x20", see also Woudt & Kraan-Korteweg (2001). B = 16.6 mag. Type 
= Im. 

HIPASS J1605-57 (HIZSS101, HIZOA J1605-57, WKK5834) is a galaxy with multiple 
stars superimposed (A B = 2.1 mag). See also Juraszek et al. (2000) and Woudt & Kraan- 
Korteweg (2001). Type = Spiral. 

Newly Cataloged galaxies with high absolute Galactic latitudes (|6| > 10°) 

HIPASS J0255-10 is a bright dwarf irregular galaxy with one or two bright Hll regions, 
not visible on 2MASS images. Type = Im/BCD. 

HIPASS J0403-01 is a LSB galaxy just East of the bright star HD 25571; it is barely visible 
on the 2MASS image. Its large 20% Hi velocity width, w 2 q = 247 kms -1 , as compared to 
w$o = 96 kms -1 (see Fig. 5) is probably due to confusion with Hi in and around the galaxy 
NGC 1507 (= HIPASS J0404-02, v sys = 863 kms^ 1 , see Koribalski et al. 2002), located -20' 
away. Type = Im. 

HIPASS J0447-57 is another LSB galaxy just to the North-West of the bright star 
HD 30804. It is possibly confused. Type = Im. 

HIPASS J0532— 67 is an early-type spiral galaxy which lies within the boundaries of the 
Large Magellanic Cloud (LMC). One can recognize a prominent bulge and a low surface 
brightness disk component. The light distribution is too regular for a BCD (see also the 
2MASS image). This galaxy was also cataloged by Kilborn et al. (2002). The Hi position 
coincides with the infrared sources 2MASXi J0531491-672133 and IRAS 05319-6723. Type 
= Sa or Sb. 

HIPASS J0605-14 is associated with a group of galaxies (see Fig. 6) including two possible 
LSB optical counterparts. The positions and types of three optical galaxies are given in 
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Table 2. The Hi spectrum of HIPASS J0605-14 peaks quite sharply between 3000 and 3100 
kms -1 . Additional low level emission is seen between 3100 and 3200 kms -1 . By integrating 
separately over the two velocity ranges we can associate the bright H I emission with the Im- 
type galaxy at the center, whereas the other two late-type galaxies are probably contained 
within the lower intensity Hi gas envelope to the East. 

HIPASS J0617— 17 is a bright dwarf irregular with one bright Hn region; it is not visible 
in the 2MASS data. Type = Im/BCD. 

HIPASS J0751-55 is a spectacular very low surface brightness, irregular galaxy close to 
the stars CD-55 1980 and CD-55 1979. It was recently also discovered by Karachentseva & 
Karachentsev (2000; [KK2000] 24). Type = Sm/Im. 

HIPASS J1004-73 has a small bulge with smooth transition into the disk. Some spiral 
structure visible in the outer regions (low surface brightness). This galaxy was also cataloged 
by Kilborn et al. (2002). Type = SBm. 

HIPASS J1015-34 is an Hi source close to ESO375-G003, but at a lower systemic velocity. 
The Nancay Hi spectrum of ESO375-G003 shows a systemic velocity of t> sys = 3091 kms -1 
and a velocity width of w 2 o = 191 kms -1 (Fouque et al. 1990). Its Hi flux density is F H i 
= 4.5 Jykms -1 with a peak flux of ~30 mJy, slightly too faint for a HIPASS detection. 
Interestingly, the Nancay Hi spectrum of ESO375-G003 also includes HIPASS J1015-34. 
Both sources are part of the IC 2558 galaxy group (Hopp & Materne 1985). ATCA Hi 
observations have been obtained. There is a small high surface brightness galaxy 2' SW of 
the Hi center. Type = BCD. 

HIPASS J1106— 14 is a big LSB dwarf Irregular without prominent Hn regions. It was 
recently discovered by Karachentsev et al. (2000; [KKS2000] 23). Type = Im. 

HIPASS J1118-17 is a compact, high surface brightness galaxy of irregular shape. Type 
= BCD. 

HIPASS J1225-06 is possibly associated with two galaxies (see Fig. 7); a high surface 
brightness dwarf galaxy (LCRS B122316. 1-061244) and another similar galaxy at 12 h 25 m 39 s , 
-06° 33' 08". The H I profile is very narrow, suggesting a single galaxy, but there could be 
additional low level Hi emission. Type = Im/BCD. 

HIPASS J1244-08 could be associated with several galaxies (see Fig. 8), although we note 
that the Hi spectrum shows a typical double-horn spectrum indicative of a single gas-rich 
galaxy. The integrated Hi distribution shows a point source. The narrow profile either 
indicates a face-on galaxy or a slowly rotating dwarf galaxy as the main component. The 
full HIPASS spectrum reveals no other Hi sources at this position. There are at least four 
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galaxies visible in the surroundings of the HIPASS position: 1) a spectacular, nearly face-on 
Sm galaxy at 12 h 45 m 13 s , -08° 21' 31", 2) a small, but bright edge-on galaxy, possibly in the 
background, 3) an edge-on Sm galaxy at 12 h 45 m 08 s , -08° 23' 05" (the infrared counterpart is 
2MASXi J1245078-082305), and 4) a Im/BCD galaxy at 12 h 45 m 04 s , -08° 23' 46" (NPM1G- 
08.0394). The latter two show some signs of interaction. Numerous small and faint galaxies 
are visible to the North of this group. H I synthesis imaging is needed to study these galaxies 
in more detail. 

HIPASS J1247— 77 is a nearby irregular, LSB dwarf galaxy. An ATCA Hi image has been 
published by Kilborn et al. (2002; their Fig. 15). HIPASS J1247-77 has the lowest Hi mass 
(~ 5 x 10 6 M Q ) among the newly cataloged galaxies in both the HIPASS BGC and the SCC 
sample (Kilborn et al. 2002). Type = Im. 

HIPASS J1248— 08 is a high surface brightness galaxy just East of the bright star HD 111310. 
It is also visible in the 2MASS image. The galaxy has a tiny bulge and a strong disk com- 
ponent. Type = late spiral, Sc. 

HIPASS J1255-03 is an LSB dwarf irregular galaxy, not visible in the 2MASS image. 
Type = Im. 

HIPASS J1258-33 is a late-type galaxy, similar to the LMC. Type = SBm. 

HIPASS J1300-13B is similar to HIPASS J1258-33, except for an LSB extension of the 
disk to the North. Type = SBm(pec). 

HIPASS J1321-31 is a dwarf irregular galaxy in the CentaurusA group. It was also 
discovered by Karachentseva, & Karachentsev (1998; [KK98] 195) and Banks et al. (1999). 
Type = Im. 

HIPASS J1337— 39 is also a dwarf irregular galaxy in the CentaurusA group (see Banks 
et al. 1999). Type = Im. 

HIPASS J1415— 04A is another barred late-type spiral. Its infrared counterpart is 2MASXi 
J1415167-042131 v sys = 2899±64 kms" 1 , Colless et al. 2001). The diameter is approximately 
lfl x 0(4. Magnitude = 15. Type = SBd. The galaxy, HIPASS J1415-04B (see below), is a 
close neighbour (separation = 18f6 or 190 kpc). 

HIPASS J1415— 04B is a barred Sb or Sc galaxy. It has also recently been discovered 
by Colless et al. (2001; 2dFGRS N145Z235, v sys = 2880±89 kms' 1 ). A second galaxy, 
2dFGRS N145Z228, closer to the Hi position has a much higher velocity of 16912 kms -1 . 
The diameter is approximately 0'8 x 0'.7. Magnitude = 14.8. Type = SBb/c. 

HIPASS J1424— 16B is a late-type spiral galaxy. No bar or bulge is visible on the DSS 
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II(R) image, but there is some evidence for a disk. Type = Sm/Im. 

HIPASS J1434-47 is a very LSB dwarf galaxy in a crowded field of stars. See also the 
ATCA image in Fig. 13. Type = Im. 

HIPASS J1513— 44 is a small galaxy. It appears too bright for an Im galaxy. Type = 
BCD/Im. 

HIPASS J1558-10 is a dwarf galaxy. Type = Sm/BCD. 

HIPASS J1647-00 is associated with a group of galaxies (see Fig. 9 at the center of the 
Hi detection: a peculiar looking merged galaxy pair of type Sm at 16 h 47 m 59 s , -00° 22' 59", 
another Spiral at 16 h 48 m 10 s , -00° 21' 48" and an edge-on Sd at 16 h 47 m 59 s , -00° 19' 47" (see 
also Table 2). 

HIPASS J2020-04 is a late-type spiral galaxy. Type = Sm/Im. 

HIPASS J2200-56 is confused. The surrounding field shows a galaxy group or cluster in 
the background. The Hi source is most likely associated with the galaxy APMUKS(BJ) 
B215715.27-564246.0 (Maddox et al. 1990) just to the West of the bright double or multiple 
star HD 208877. Type = BCD. 
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Fig. 1. — Histogram of the angular separations between HIPASS and optical position for 
those newly cataloged galaxies in the HIPASS Bright Galaxy Catalog for which optical 
counterparts are identified in the Digitized Sky Survey (see Table 2). 




Fig. 2. — Distribution of all galaxies from the HIPASS Bright Galaxy Catalog (Koribalski 
et al. 2002) in Galactic coordinates. The 87 newly cataloged galaxies (x) and the 51 known 
galaxies with no velocity measurements prior to the Parkes multibeam Hi surveys (o) are 
marked. 
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Fig. 3. — Galactic latitude histogram of the 138 HIPASS BGC galaxies with no previous 
velocity measurements (dotted lines). The dashed lines mark the subset of 87 newly cataloged 
galaxies, and the solid lines indicate the 43 newly cataloged galaxies for which we identify 
optical counterparts in the Digitized Sky Survey. 



Fig. 4. — DSS images (5'x 5') of the 25 newly cataloged galaxies with high absolute Galactic 
latitudes (|6| > 10°) and a single candiate optical counterpart. Each DSS image is centered 
on the optical position. 



Fig. 5. — Hi spectra of the newly cataloged galaxies with high absolute Galactic latitudes 
> 10°) in the HIPASS BGC. The Figure location of each spectrum corresponds to the 
DSS image in Fig. 4. In addition we show the H I spectrum of the galaxy HIPASS J0546-68 
(bottom left), which is obscured by the LMC. 
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Fig. 6.— a) Hi spectrum of HIPASS J0605-14. b) DSS image centered on HIPASS J0605- 
14. There are three potential optical counterparts. By integrating separately over the two 
velocity ranges (grey contours: 3000-3100 kms -1 ; black contours: 3100-3200 kms -1 ) we can 
associate the bright H I emission with the Im-type galaxy near the center, whereas the other 
two galaxies are probably contained within the lower intensity Hi envelope to the East. The 
contour levels are at 60, 70, 80 and 90% of the maximum Hi flux density (7.8 Jybeam -1 
kms^ 1 ). 
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Fig. 7.— a) Hi spectrum of HIPASS J1225-08. b) DSS image centered on HIPASS J1225- 
08. The contour levels are at 60, 70, 80 and 90% of the maximum Hi flux density (5.2 
Jybeam -1 kms" 1 ). There are two potential optical counterparts to HIPASS J1244-08 (see 
Table 2). 
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Fig. 8.— a) Hi spectrum of HIPASS J1244-08. b) DSS image centered on HIPASS J1244- 
08. The contour levels are at 60, 70, 80 and 90% of the maximum Hi flux density (5.2 
Jybeam -1 kms -1 ). There are at least four potential optical counterparts to HIPASS J1244- 
08 (see Table 2). 
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Fig. 9.— a) Hi spectrum of HIPASS J1647-00. b) DSS image centered on HIPASS J1647- 
00. The contour levels are at 60, 70, 80 and 90% of the maximum Hi flux density (10.0 
Jybeam -1 kms -1 ). There are three potential optical counterparts to HIPASS J1647-00 (see 
Table 2). 
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Fig. 10. — Hi velocity distribution of the newly cataloged galaxies in the HIPASS Bright 
Galaxy Catalog (dotted histogram). The solid histogram shows the newly cataloged galaxies 
with 161 > 10°. 
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Fig. 11. — H I mass distribution of the newly cataloged galaxies in the HIPASS Bright Galaxy 
Catalog (dotted histogram). The solid histogram shows the newly cataloged galaxies with 
\b\ > 10°. 
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Fig. 12. — Comparison of the measured 50% Hi velocity width, u> 50 , versus the 20% Hi 
velocity width, W20, for all the newly cataloged galaxies from the HIPASS Bright Galaxy 
Catalog. Newly Cataloged galaxies with |6| > 10° are also marked (x). 



Fig. 13.— ATCA Hi contours overlaid on 10' x 10' SuperCOSMOS fields for the galaxies 
HIPASS J0705-20 (b = -6°.4), J1430-54 (b = 5°.5), J1434-47 (b = 12°. 1), J1436-53 (b = 
6°.l), J1451-50 (b = 8°.2), and J1506-49 (b = 7°. 7), arranged from top left to bottom 
right. These galaxies were observed on 2001 October 12, with the ATCA EW352 compact 
configuration (integration time ~100 minutes each). The ATCA beam is displayed in the 
bottom left corner of each image. The Hi contours levels are 0.5, 1, 2 then increasing in 
increments of 1 Jybeam -1 kms -1 . 



Fig. 14. — H I spectra of the newly cataloged galaxies with low absolute Galactic latitudes 
(|6| < 10°) in the HIPASS BGC. 



.r? 100 



Fig. 14. — continued. 



Category 


Number b < 10° 


Number b > 10° 


Total 


Newly Cataloged Galaxies (no optical or infrared counterpart in NED) 


Single counterpart 


13 


25 


38 


Confused 


1 


4 


5 


No optical seen 


43 


1 (Behind LMC) 


44 


Total 


57 (including 33 HIZSS) 


30 


87 


Galaxies with new redshifts (measured for the first time by the Parkes H I multibeam surveys) 




17 


34 


51 


Total 






138 



Table 1: Number distribution of HIPASS BGC galaxies presented in this paper. 



Tabic 2:: Hi properties of the 87 newly cataloged galaxies in the HIPASS 
Bright Galaxy Catalog. Optical properties are given for those H I sources with 
one or more counterparts in the Digitized Sky Survey (DSS). 
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9.11 


10:15:38 


-34:06:11 


BCD 




HIPASS J1053-62 


10:53:44 


-62:50:43 


290.0 


-3.0 
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J1101-65 [5] 


continued 





Tabic 2:: Hi properties of the 87 newly cataloged galaxies in the HIPASS 
Bright Galaxy Catalog. Optical properties are given for those H I sources with 
one or more counterparts in the Digitized Sky Survey (DSS). 
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continued 





Tabic 2:: Hi properties of the 87 newly cataloged galaxies in the HIPASS 
Bright Galaxy Catalog. Optical properties are given for those H I sources with 
one or more counterparts in the Digitized Sky Survey (DSS). 
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Catalog and reference codes: [1] Staveley-Smith ct al. (1998); [2] Banks ct al. (1999); [3] HIZSS, Henning et al. (2000); [4] HIZOA, Juraszek et al. (2000); [5] 
HIPASS SCC, Kilborn ct al. (2002); [6] 2MASXi, Jarret et al. (2000); [7] KK2000, Karachcntseva & Karachentsev (2000); [8] KKS2000, Karachentscv ct al. (2000); 
[9] APMUKS(BJ), Maddox et al. (1990); [10] NPM1G, Klemola ct al. (1987); [11] KK98, Karachcntseva & Karachentscv (1998); [12] 2dFGRS, Colless et al. (2001); 
[13] WKK, Woudt & Kraan-Kortcwcg (2001). 



Tabic 3: : Hi properties of the additional 51 galaxies without a previous redshift 
measurement in the HIPASS Bright Galaxy Catalog. 
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Table 4: Hi parameters from ATCA observations of six galaxies shown in Figure 13. The 
position angles (PA) were derived from the velocity field and may be affected by the elongated 
beam. 
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